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A typical flat-plate collector is an insulated metal box with a glass
or plastic cover and a dark-colored absorber plate. The flow tubes
can be routed in parallel, as shown here, or in a serpentine pattern.
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Flat Plate CollectorFlat Plate CollectorFlat Plate CollectorFlat Plate CollectorFlat Plate Collector

Inlet  connection

Enclosure
Flow tubes
Absorber plate

Insulation

Glazing frame
Glazing

Outlet
connection
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Unglazed collectors are commonly used to heat
swimming pool water. No glazing is needed because
the system is used when both outdoor temperatures
and solar radiation levels are high.

An air collector is a simple flat-plate collector used
mainly for space heating. Air flows through the collector
by natural convection or when forced by a fan.

Unglazed Solar CollectorsUnglazed Solar CollectorsUnglazed Solar CollectorsUnglazed Solar CollectorsUnglazed Solar Collectors

Tube-on-sheet
collector

Pump
flow

Metal deck

Serpentine plastic
pipe collector

Typically
1/ 2” ABS pipe

Pump flow
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Glazing

Absorber

Insulation

Duct
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An evacuated-tube collector generally consists of a fluid-filled absorber tube surrounded by
a vacuum.
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Evacuated-Tube CollectorEvacuated-Tube CollectorEvacuated-Tube CollectorEvacuated-Tube CollectorEvacuated-Tube Collector

Evacuated Tube

Glazing

Cross Section Outer glass tube
Absorbing coating
Inner glass tube
Fluid tubes
Copper sheet
Evacuated space

Inflow

Outflow

Reflector
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A parabolic-trough collector can achieve higher temperatures than flat-plate
or evacuated-tube collectors because it focuses sunlight collected over a large
area onto a receiver located along a narrow line.
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Low-TLow-TLow-TLow-TLow-Tech Solar Collectorsech Solar Collectorsech Solar Collectorsech Solar Collectorsech Solar Collectors

          Several inexpensive, "low-tech"
solar collectors with specific functions
are also available commercially. Batch
heaters are simple, effective solar water
heaters; solar box cookers are used for
cooking and for purifying water; and
solar stills produce inexpensive distilled
water from virtually any water source.
������������Batch heaters, also known as
"breadbox" or integrated collector
systems, use one or more black tanks
filled with water and placed in an
insulated, glazed box. Some boxes
include reflectors to increase the solar
radiation. Solar energy passes through
the glazing and heats the water in the
tanks. These devices are inexpensive
solar water heaters but must be drained
or protected from freezing when temperatures drop below freezing.
           A batch heater is a simple solar water heater that uses one or more black tanks filled with water and
placed in an insulated, glazed box.
          Solar box cookers are inexpensive to buy and easy to build and use. They consist of a roomy,
insulated box lined with reflective material, covered with glazing, and fitted with an external reflector.
Black cooking pots serve as absorbers, heating up more quickly than shiny aluminum or stainless steel
cookware. Box cookers can also be used to kill bacteria in water if the temperature can reach the boiling
point.
          Solar stills provide inexpensive distilled water from even salty or badly contaminated water. They
work on the principle that water in an open container will evaporate. A solar still uses solar energy to
speed up the evaporation process. The stills consist of an insulated, dark-colored container covered with
glazing that is tilted so the condensing fresh water can trickle into a collection trough. A small solar still,
which is about the size of your kitchen stove, can produce two gallons of distilled water on a sunny day.
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